Does Aging Influence Migration in Romania? A Comprehensive Analysis  by Titan, Emilia & Otoiu, Adrian
 Procedia Economics and Finance  10 ( 2014 )  87 – 96 
Available online at www.sciencedirect.com
2212-5671 © 2014 Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of the Department of Statistics and Econometrics, Bucharest University of Economic Studies.
doi: 10.1016/S2212-5671(14)00281-0 
ScienceDirect
7th International Conference on Applied Statistics 
Does Aging Influence Migration in Romania? A Comprehensive 
Analysis 
Emilia Titana, Adrian Otoiua * 
aBucharest Academy of Economic Studies, Department of Statistics and Econometrics, Piata Romana 6 
Abstract 
An integrated analysis of the impact of population ageing on migration is done for Romania. The effects of aging are examined 
with respect to emigration and immigration. Results show that there is a significant relationship between emigration flows and 
the dependency ratio for Romania and the EU, but that a decrease in birth rates in the EU does not act as a pull factor in the case 
of Romania. There is no significant link between aging and immigration to Romania. Knowing these relationships will help to 
better model the impact of migration on mitigating the effects of ageing, determine how migration will evolve given the age 
structure of the population, and how these influences can be incorporated into standard migration analyses. 
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1. Introduction 
Aging is a demographic phenomenon with multiple ramifications. It determines the age structure of the 
population, the size of the active population and of specific age cohorts, and the size and demand for major 
government-funded social services such as health care, pensions, education, etc. The massive retirement of the 
baby boomers currently underway, coupled with historically low fertility rates and decreasing marriage rates has 
triggered serious concerns about the economic and social sustainability of many countries. 
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Here, migration has been seen as a solution to aging. Immigration to developing countries was deemed to offset 
massive retirements and make the demographic profile more balanced towards the youths. Studies by Eurostat 
(2013a) have concluded that, although immigration cannot entirely offset the effects of aging, it can alleviate its 
effects and prevent the demographic decline. 
This evolution has also been experienced by Romania. A strong emigration wave starting since the 90’s which 
abated only recently, has made the demographic situation worse. A decline in dependency ratio due to demographic 
ageing, mainly due to a negative natural increase, with the elderly being more numerous than the youth since 2000, 
as shown by Vasile (2004), is worsened by emigration, as shown in the work of Petrescu et al, (2013). 
However, research on migration related to aging has failed so far to examine the conditions at the origin 
countries. Migrants have a specific age profile, and their decision to move to another country is linked not only to 
push and pull factors, but also to the pool of available migrants. Aging increases the proportion of the population 
that is less likely to move, and lower fertility decreases the pool of prospective migrants that migrate mostly during 
their 20s and 30s.  
Moreover, there exists evidence that an ageing population can act as a pull factor in attracting migrants from 
developing countries. Research by Margarita (2010) points out to the fact that a shortage of health care and social 
assistance has created opportunities for migrants, especially for women. 
This paper attempts to do an integrated analysis on the effects of aging on migration which takes into account 
the complex influences of the former on the latter. Starting with an examinations on the main socio-economic 
trends induced by aging, that can act as significant push and pull factors, it looks at whether aging impacts both 
emigration and immigration for Romania, and attempts to make a detailed account of the influences of aging on 
migration. 
2. Literature review 
Most literature is focusing on the effects of immigration on the age structure of the population in the receiving 
country. International organizations such as OECD, governments around the world and multinational bodies such 
as the European Commission (2013) have produced policy papers in which the impact of migration on aging has 
been thoroughly explored.  
Almost all demographic forecasters incorporate migration into their forecasts, as shown in the work of Samir et 
al, (2010), O’Neill et al, (2001), and Lutz and Samir (2010). Migration seems to be playing a major role in 
population growth of developed countries, and is included in the models employed by major international 
population forecasters: UN, US Census Bureau, and International Institute for Applied Systems Analysis (O’Neill 
et al, 2001). 
Demographic research has examined the impact of demographics on migration. In his paper, Plane (1993) 
explores the multiple connections between migration and demographics. It advocates that a cohort analysis may be 
appropriate given the complex interrelations between migration and aging, and due to different groups of people 
that can influence migratory flows at different points in time. 
The impacts of ageing on the labour force and on health care services have been explored in several publications 
and studies. ILO (2011) and US Census Bureau (Toosi, 2012) produce labour force projections based on 
demographic forecasts, pointing to a slower growth in the labour force for developed nations. Margarita (2010) 
showed that demand for care work triggered by aging has opened significant opportunities for migrant workers in 
Spain. There is ample anecdotal evidence related to medical personnel being recruited abroad, as pointed out by 
Driouchi et al. (2009), and Rutten (2009). 
Romania is among the countries with strong emigration and relatively insignificant immigration. Emigration has 
had significant impacts on Romania’s society, starting with its very numbers: 1,2 million permanent emigrants 
between 1990 and 2008, out of a total population decrease of 1.7 million, as shown by Ghetau (2009). However, 
Sandu (2009) showed that the annual levels are not very high, approaching 11 thousands a year. Another 
characteristic of migratory phenomena in Romania is that, while immigration has increased, it is still below 
emigration, as pointed out by Sandu (2009) and Roman and Voicu (2010). Roman and Voicu (2010) also showed 
that it is the youths and the most educated that are the most mobile. 
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As most European countries, Romania experiences a strong demographic decline since early 90’. In his paper,
Ghetau (2009) has pointed out that the second cause behind Romania’s strong demographic decline is the decrease
in birth rates. While this decrease represents a little less than one third of total population decline, its implications
are more far-reaching and harder to tackle, as it will lead to smaller cohorts and a strong decrease in old-age
dependency ratio, with major impact on sustainability of the health care and the pension system.
3. Key Trends in Population Aging
Aging itself, as a major demographic phenomenon, is complex and consists of two major events: one is the large
number of retirements following the post WWII baby boom, and the second one is the sharp decrease in total
fertility rates below the natural replacement levels. These two events translate in the following four major impacts
of aging, which can act as major pull and push factors for the migration flows.
Aging is an important pull factor as the workforce shrinks and there are not enough youths to replace them.
Statistics for Romania show that the number of the 18 years olds is on a declining trend, whereas the number of 60
and 65 year olds is rather stable and on an increasing trend during the past few years. Thus, the difference between
the number of people reaching legal age and those at or close to retirement age is on a strong declining trend since
2008. The difference between the number of 18 year olds and 60 year olds has become negative for the past three
years and is likely to become so for the difference between the 18 and the 65 year olds.
Fig. 1. Demographic Change Analysis on Key Age Groups
The elderly require health care and social assistance. As people age, they make an increased use of health
care services. The proportion of the population consulted by doctors and physicians in the past 4 months jumps
from  8.4% for those aged 35-44 to 18.7% for those age 45 to 54 and 31.7% for those aged 55-64. As the number of 
youths is on a declining trend and the elderly are more numerous, this will induce a strong increase in demand of 
physician services. A similar trend is observed in table 3: while less than 1.2% of the population younger than 45
years takes medication for all of the five major disease categories, the proportion jumps to over 5% for diabetes,
13.2% for hypertension, and over 2.5% for asthma and other respiratory diseases, for those aged 55 and over.
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There is ample anecdotal evidence related to medical personnel being recruited abroad as shown by the work of 
Driouchi et al. (2009) and Rutten (2009). Scholarly research by Margarita (2010).showed existence of opportunities 
in care provision in Spain.
Fig. 2. Use of Physician and Doctor Services in Romania
Fig. 3. Use of Drugs in Romania by Age Groups
Aging shrinks the pool of available migrants. Migration happens at younger ages. An age profile of the
Romanian migrants reveals the fact that most migratory movements involve young people. 
The share of emigrants and immigrants belonging to the core working age group 25-41 is 10 percentage points
higher than the share of this age group in total population, while migrants over 50 are much less numerous than
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their share in the total population. We also observe different patterns from emigration and immigration. While
emigrants under 25 tend to be younger, immigrants’ age structure is closer to the one in total population. 
Moreover, the share of immigrants age 41 to 50 is slightly higher than the share of this age group in total
population.
Fig. 4. Comparative Age Structure: Population vs Migrants in Romania
Declining fertility decreases the pool of the population groups more likely to migrate. This has been the
situation for Romania from 1990 to 2002, with the number of live births dropping dramatically from 315 to 211
thousands. Total fertility rate also dropped from a high of 1.83 to 1.25. The following period has seen a mild
rebound in the number of births and fertility rates, reaching 222 thousands and, respectively 1.38 in 2009. Since
then, births and fertility have started to decline again to new lows of 196 thousands and, respectively, 1.25. This
will shrink the pool of available migrants, and will require a stronger influence of the economic factors in order to
keep migration flows at current levels.
Fig. 5. Births and Fertility in Romania
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Thus, we have a comprehensive picture of how demographic influences affect migratory flows. With respect to 
Romania, the complex influences of aging on migratory flows are shown in fig 6. 
 
Fig. 6. Demographic Push and Pull factors for Romanian Migration Flows 
 
We observe that there are two main types of effects of migration, which correspond to the two main 
characteristics of the aging process. On one side, we have the consequences of just having more old people around, 
which will likely increase the demand for health care and social assistance services both home and abroad, and 
decrease the size of the labour force as the labour force attachment of older people is rather low.  This affects both 
immigration and emigration in a positive way, unless improved economic conditions at places of origin can entice 
people to stay home. The other effect concerns the baby bust, with smaller cohorts entering labour force. In 
Romania’s case, this will shrink the pool of available migrants and provide opportunities for immigrants to find 
employment. This also applies for the recipient countries. 
4. Analysis of the Impact of Aging and Migration: Data, Methods and Results 
The analysis attempts to quantify the impacts of aging on migration by exploring the following main 
hypotheses: 
1) Is an older age structure of Romania’s population affecting emigration from Romania? 
2) In an older age structure of Romania’s population affecting immigration to Romania? 
3) Is an older age structure in the Eurozone affecting emigration from Romania? While there is significant 
emigration to the US, more than half of all Romanian emigration has the Eurozone as its destination. 
4) Is Romania’s birth rate affecting emigration from Romania? 
5) In Romania’s birth rate affecting immigration to Romania? 
6) Is Eurozone’s birth rate affecting emigration from Romania? While there is significant emigration to the 
US, more than half of all Romanian emigration has the Eurozone as its destination. 
 
Data comes from the Eurostat and INSEE for the period 1991-2011. We used the following variables for 
analysis:  
- emigration (REMIG) and immigration (RIMIG) flows for Romania, expressed in rates per 1000 inhabitants.,  
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- old age dependency ratio for Romania (ROMDR) and Eurozone (EUDR) as the ratio of population aged 65 
and over in the population aged 15 to 64, and 
- crude birth rates per 1000 inhabitants as an average over a 10-year period starting 20 years ago for the 
Eurozone (ABRATEEU) and Romania (ABRATERO).  
 
Emigration and immigration numbers are counts of persons who ceased to have their usual in Romania for a 
period of at least 12 months. This definition is consistent with the Eurostat definition of migratory flows (Eurostat, 
2013b) and is applied for almost all official immigration statistics of EU. 
 
However, international migration is a rather complex process, and official flows data, based on administrative 
records, may capture only a part of the migratory processes. As pointed out by several authors, migration paths are 
often complex, and permanent vs. temporary migration decisions can be made at any time during the process, as 
pointed out by Mendola and Carletto (2012). Thus, apart from official records that indicate a firm intention to 
migrate, there is a high degree of uncertainty as to the precise moment when temporary migrants leave their 
destination country, and even less so when they decide to permanently settle in the host country. Statistical data 
collection on migrants also faces the issues of undercoverage (Eurostat, 2011), as there is time lag between a 
newcomer enters the sampling frame. Also, the fact that labour markets are not completely open to the emigrants, 
and fear that their responses impact their ability to remain in the host country, can result in fear to provide 
administrative information about themselves (Eurostat, 2011). These issues are well-known and, according to 
Nowok and Willekens (2010), the EU policymakers have recognized these difficulties and the need and possibility 
to address them via modelling techniques.  
 
In conclusion, the difficulty in estimating the total migration movements, coupled with significant time lags, 
makes impossible to construct a reliable time series for estimating the annual evolution of migration.  
 
The Eurozone was chosen as being considered as the main emigration destination of Romanians, as shown by 
Ciocanescu (2011). The choice of modeling the birth rates was given by considering the availability of data since 
1960, and the fact that peak migration years are between 20 to 40 years of age. Thus, we have built averages of the 
birth rates occurring 21 to 30 years before the migration years considered for analysis.  
 
The aforementioned hypotheses have been tested using the following regression analysis models on emigration 
and immigration: 
 
REMIGt= α+ β*ROMDRt+ γ*EUDRt + ε                                                       (1) 
RIMIGt= α+ β*ROMDRt+ γ*EUDRt + ε                                                        (2) 
REMIGt= α+ β*ABRATEEUt+ γ*ABRATEROt + ε                                    (3) 
RIMIGt= α+ β*ABRATEEUt+ γ*ABRATEROt + ε                                    (4) 
 
     Before running the regression models, correlation analysis and cointegration analysis have been carried out 
as preliminary steps of determining the relationships between variables and decide whether the use of regression 
models 1-4 is appropriate. 
 
The correlation matrix reveals the fact that there is a high correlation between most of the variables chosen for 
analysis. Correlations have the expected sign with a few notable exceptions. Thus, ageing in the EU is not 
positively correlated with emigration. While a high negative correlation was expected, the fact that birth rates are 
almost perfectly correlated with the dependency ratios is rather surprising. 
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Table 1. Correlation matrix 
 
 ABRATEEU ABRATERO EUDR REMIG RIMIG ROMDR 
ABRATEEU 100% 94% -100% 67% -55% -98% 
ABRATERO 94% 100% -94% 66% -45% -92% 
EUDR -100% -94% 100% -67% 55% 98% 
REMIG 67% 66% -67% 100% -32% -75% 
RIMIG -55% -45% 55% -32% 100% 52% 
ROMDR -98% -92% 98% -75% 52% 100% 
 
The high correlation posed particular problems with respect to estimation of the models. Thus we chose to test 
separately the relationships between migration and dependency ratios, and the relationships between migration and 
birth rates.  
 
Before doing regression work, we have examined the data for unit roots and cointegration in order to see 
whether a time series model is appropriate to use. However, only three variables had unit roots: emigration, 
dependency rate for Romania and birth rates for the EU. Among them, there was only weak cointegration between 
emigration and dependency rate for Romania, and emigration and birth rate for the Eurozone. This validates to a 
small extend the fact that emigration was the main factor of population decline, as shown by Ghetau (2009). Both 
cointegrating relationships were significantly above the 5% level of significance. 
 
Regression analysis revealed the fact that only emigration was impacted by the dependency ratio of Romania 
and Eurozone. An increase of Romania’s dependency ratio by one percentage point caused a decrease in emigration 
rate of 0.28, while a similar increase in the Eurozone dependency ratio caused an increase of the emigration rate by 
0.14. The decrease in the birth rate in the Eurozone had a rather counterintuitive effect on the Romanian 
emigration, which requires further investigation, given the negative correlation between the two. 
 
Table 2. Regression results on emigration 
 
 Estimate  Std. Error  t value  Pr(>|t|) 
(Intercept) 2.8138656 0.54541213 5.159155 2.48E-07 
ROMDR -0.2838057 0.09799156 -2.896226 3.78E-03 
EUDR 0.1378247 0.0799281 1.724359 8.46E-02 
Multiple R-squared:  0.6444 
 
 Estimate  Std. Error  t value  Pr(>|t|) 
(Intercept) -0.59632 0.42907 -1.39 0.18252 
ABRATEEU 0.15765 0.04981 3.165 0.00566 
ABRATERO -0.05105 0.04859 -1.051 0.30817 
Multiple R-squared:  0.5869 
 
Results reported for dependency ratio are adjusted for heteroskedasticity using a HAC covariance matrix, as 
there was a mild heteroskedasticity, as indicated by the Breusch-Pagan test (BP value= 5.5431, p-value = 0.06256). 
There was no significant autocorrelation present for both regressions.  
 
Regressions on immigrations did not yield any statistically significant results, showing that there is no 
significant relationship between it and the demographic factors. 
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5. Conclusion 
Apart from the well-known impact of migration in mitigating the effects of ageing in the destination countries, 
and accelerating them in origin countries, there is a direct link between ageing and migration. Aging induced by 
relatively large cohorts reaching retirement age is decreasing the pool of Romanian migrants as the propensity to 
migrate decreases with age, while making room for the migrants to settle in and get a job in the EU, especially in 
the areas where massive retirements and stronger demand for health care and assistance services are particularly 
heavy. 
 
There is little evidence that aging induced by a decrease in birth rates leads to lower emigration from Romania. 
This finding has important implications in forecasting the national labour force and working age population, which 
will bear the full impact of a decrease in cohort sizes, especially for the young age groups. 
 
The fact that lower birth rates in the EU countries also lower Romanian emigration to the EU shows that the 
strong decline in birth rates does not lead to a replacement “pull” effect. It may be the case that the generalized 
decrease in the size of all cohorts induces a lower demand of economic migration. This relationship deserves 
further analysis and attention, as a smaller population may impact future immigration in the Eurozone through 
lower demand for goods and services, which can induce lower job creation, lower opportunities for social 
integration 
 
Also, there is no evidence that aging influences immigration to Romania. This may be mainly due that 
immigration is a fairly recent phenomena in Romania, and that other drivers such as economic opportunities and 
family reunification may explain it. This insight is very important in assessment and policy design on immigration-
related matters. 
 
All of the findings point out that Romanian migration can be explained up to a certain extent by the impact that 
aging has on the age structure of the population, the labour force and the demand for specific services such as 
health care and social assistance. However, some influences of aging may not be an essential factor in explaining 
migration. The relationship between migration and birth rates suggests that other factors may play an important role 
in explaining the magnitude of migration flows. Also, the lack of relationship between aging and immigration may 
point out to the specifics of Romanian immigration, which may be primarily motivated by large differentials 
between living and working conditions in Romania and their origin countries. 
 
While the analysis and the conclusions of this paper are based on data which records officially documented 
migratory moves, likely the result of a firm decision to migrate, they should be considered against the fact that 
many migratory moves are rather complex, and that current international statistics on migration flows only capture 
a part of them. Future research may be needed to improve the methodology of producing estimates of international 
migration flows, which gauge temporary and complex migratory moves, and produce reliable time series. 
 
The comprehensive approach that attempts to model the multiple demographic impacts on ageing is useful for 
policy making in assessing the influences of aging, and modelling a policy response that takes them into account.\ 
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